Background: More and more research indicate that the immediately early response gene 3 (IER3) is involved inmany biological provesses, such as apoptosis and immunoreaction, as well as viral infection, tumorigenesis and tumour progression. Methods: Here we describe the construction of an eukaryotic expression vector containing IER3 gene and its expression in A549 cells as assessed through fluorescence microscopyand Westernblotting. Results: Fluorescence detection displayed that GFP in cytoplasm was high during 48 and 72 hours post-transfection. In addition, Western blotting showed significant increase in IER3 gene expression in the transfected cells compared with controls. Conclusion: The recombinate plasmid expression vector was constructed successfully, which may provide a basis for further exploration of function of IER3 in lung cancer.
Introduction
IER3 gene, also known as IEX-1, p22/PRG1, Dif-2, murine96 and so on, is located on the short arm of the chromosome 6 (6p21.3) near to the MHC locus (Billmann-Born et al., 2011; Han et al., 2011; Santamaria et al., 2012) . It consists of two exons (respectively 440 bp and 890 bp) and a 112 bp intron . First discovered from cutaneous squamous cell carcinomous induced by UV radiation, IER3 gene interacts with variety of signaling pathways such as NF-κB/rel, P53, c-myc and so on (Yang et al., 2002; Luisi et al., 2011) . Recent research indicates that IER3 gene plays a vital role in the regulation of physiology including apoptosis, immunoreaction, viral infection as well as tumorigenesis and tumor progression (Lee et al., 2006; Ao et al., 2008) .
It is estimated that there were 1.61 million cases of lung cancer diagnosed worldwide in 2008, representing about 12.7% of all new cancers globally (Schwander et al., 2012) . It is the most common cancer among men and the second most common among women (Askoxylakis et al., 2010) . A549 cells is a valuable model in study pathogenesis and treatment of lung cancer (Wang et al., 2012) . Gene therapy vectors are particularly promising, Plasmid-based vectors are capable of achieving a stable and efficient gene expression in target cells in vitro (Sipo et al., 2006) .
In the present report, we were intended to construct an eukaryotic expression vector containing IER3 gene and subcloned into pcDNA3.1-6His vector whose recombinant could be expressed in A549 cells. After transfected correctly, the functional localization of target protein could be observed by fluorescence microscope, which establish the basis for the further exploration of IER3 gene. A549 cells were grown in DMEM medium (Invitrogen, USA) supplemented with 10% fetal bovine serum (Invitrogen, USA). Cells were maintained at 37 ℃ and 5% CO2 during all exprements.
Materials and Methods

Reagents and cell cultures
Construction of an eukaryotic expression vector
According to IER3 nucleotide sequence from GeneBank, four pairs of detecting primers were designed to detect IER3 gene expression level from seven different cell lines including Caco, Spc-A-1, HepG2, MDA-MB231, SW480, SW620 and A549. In the end A549 cell lines was selected as our object of study because of its equivalent expression of IER3 gene. Gene-specific primers and reverse transcriptase were used to convert mature miRNA to cDNA The PCR products as well as DL2000 marker were submitted to 2% agarose gel and the target stripe was extracted and purified by Gel Extraction Mini Kit (Watson Shanghai).
The construct of the ligation of pGEMT-IER3 was transformed into competent cell DH5α. Selected by ampicillin, the positive clone was cultured in LB medium containing ampicillin. After 12 h, the recombinant plasmid was extracted and digested by EcoR I. Then, the extracted plasmid were sent to shanghai sangon to be confirmed by
DNA sequencing technology.
Digested by Xba I and BamH I, the cloned IER3 gene was subcloned into pcDNA3.1-6His vector containing the same restriction enzyme cutting site by T4 DNA ligase (TaKaRa Dalian) in the condition of 22.5 ℃ constant temperature for 2 h. To prove it successful, we took 5 μl construct to submitted to 2% agarose gel.
Gene transfection
When the lung adenocarcinoma epithelial cell line A549 cells density reached to 1×10 8 /L, the cells were inoculated into six orifice plate and transfected with the recombinant pcDNA3.1-6His-IER3 and its control groups including transfecting only pcDNA3.1-6His easy vector as well as equal DMEM medium using liposome. The cells were transfected for 72 h, harvested and extracted total RNA and protein.
Detecting IER3 gene expression
48 h post-transfection of pcDNA3.1-6His-IER3, we observed the IER3 gene expression by inverted flurescence microscopy and its functional localization by immunofluorescent staining.
Nextly, we prove the vector sucessfuly transfected by western blot. Samples were heated (95 ℃) for 5 min and submitted to SDS-PAGE using 4%-20% Tris -glycine gradient gels. After electroblotting onto polyvinylidene difluoride membrane (PVDF), blots were blocked for 1 h with 3% nonfat milk powder, 0.1% bovine serum albumin in TBS (Blotto) at room temperature. Blots were exposed to the primary antibodies diluted in Blotto overnight at 4 ℃. After three washes with Blotto, blots were exposed to the appropriate horseradish peroxidaseconjugated secondary antibody diluted in Blotto for 1 h. Blots were then washed three times in TBS, developed with Super-Signal West Dura solution, and analyzed with the Chemidoc system.
Statistical analysis
Data was all expressed as mean ± standard (SD). Statistical significance was computed by two-tailed unpaired Studeng's test in which p values less than 0.05 was considered as statistically significant in SPSS14.0.
Results
Choose the appropriate cell lines
By means of the best selected primers seven different cell lines were all identified by qPCR to detect their IER3 expression level. Considering our futural research on lung cancer, we choose the A549 cell which expressing little IER3 protein as our target transfected cells (Figure 1) .
Amplification of and identification of pGEMT-IER3
Gene-specific primers and reverse transcriptase were used to convert mature miRNA to cDNA, Through PCR technology, these cDNA were turned into dDNA under the roles of SYBR. The result of the 2% agarose gel electrophoresis showed that IER3 gene was amplified correctly (Figure 2a ) .
The successful conduct of ligation transformed into DH5α cells was amplified by E.coli DH5α. By plasmid purification and restriction enzyme digestion, the monoclonal bacterial colony was proved to be right. (Figure 2b ) .
Construction of pcDNA3.1-6His-IER3 and its transfection
Digested by Xba I and BamH I, the pcDNA3.1-6His-IER3 vector was divided into two pieces including the target fragment and the expression vector fragment. (Figure 2c ) .
The conduct encoding IER3 protein was transfected into A549 cells through liposome. 48 hours after transfection, cells harboring a red expressing integrant were viewed by inverted flurescence microscopy. After 72 hours monitoring, the result suggested that the GFP expression was high post transfection. The DOI:http://dx.doi.org/10.7314/APJCP.2013.14.1.507 Construction and Expression of an Eukaryotic Expression Vector Containing the IER3 Gene immunofluorescent staining showed that IER3 protein mainly located in cytoplasm (Figure 3 ) .
Western blotting
Three groups of cells were all identified by western blot. Compared with another two groups (blank control, pcDNA3.1-6His transfection only), the experimental group (pcDNA3.1-6His-IER3 transfection) expressed IER3 protein higher, which suggested that the expression vector was expressed correctly in A549 cells whereas the other two groups influence little on IER3 gene (Figure 4 ).
Discussion
IER3, a kind of apoptotic regulatory gene, plays an important role in homeostasis and various of disease especially in tumorigenesis and caner progression (Segditsas et al., 2008) . A lot of stimulation such as ionizing radiation, growth factors (TNF-α, IL-1β), virus infection, tumor-promoting phorbol ester, lipopolysaccharide (LPS) and so on could irritate rapid and transient IER3 expression in cells with the need of salvage synthesis pathway which reaches the peak within 15-20 min (Zilliox et al., 2007) . It participate in cellular stress, proliferation and apoptosis mainly through NF-κB/ rel (Huang et al., 2002; Wu, 2003) , p53 (Im et al., 2002) , c-myc (Wu, 2003) and other tumor-ralated gene.
The prior researches showed that hyper methylation in the region of its promoter was ralated to malignant hemopathy (Krieger et al., 2005) . Morever, IER3 gene is involved with breast cancer (Hu et al., 2004) , pancreatic cancer (Sasada et al., 2008) , ovarian cancer (Lee et al., 2012) and so on. The pleiotropic effects of IEX-1 on cell death and differentiation critically depend on the cellular context, yet the concrete mechanism of IER3 gene is not very clear. There is three hypothesis that was gotten scholars' consensus. The fist one is that IER3 gene may combine FIFOATP complex in mitochondria, which regulates the level of the ATP and active oxygen free radicals (ROS) whose role is very important in cancer cells' apoptosis (Akilov et al., 2012) . Another mechanism is involved in cellular immunity. Cytotoxic T cells couldn't recognize tumor cells' limitness proliferation because they are lack of surface antigen. IER3 could encode an antigenic epitope which could be recognized by Cytotoxic T cells (Matsueda et al., 2007) .
In addition, there are at least four isoforms of IEX-1 with molecular weight of 18, 22, 29, or 31 kDa, respectively owing to post-translation modifications or alternative splicing (Steensma et al., 2009) . The ratio of these isoforms or their differential distributions among cytoplasm, nuclei, and intracellular membranes may also play a role in determination of the outcome of IER3. Unfortunately, there are no available Abs or other means yet to distinguish these forms and to test their functions individually.
This research successfully constructed an eukaryotic expression vector containing IER3 gene which was transfected into A549 cells to observe its expression by inverted flurescence microscopy as well as its functional localization by immunofluorescent staining, which provides a basis for futural research on IER3 gene. Such a study is particularly important at present, radiation and many chemotherapy drugs induce IER3 expression at relatively high levels that may contribute to treatment to tumorigenesis, which may lead to increased efficacies in therapeutic intervention of lung cancer.
